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Description 



Field of the Invention 



[0001] The invention relates to anisotropic films having a continuous phase and a discontinuous phase. 
Background 



[0002] Elastic film materials, nonwovens, and other similar films have many industrial and consumer uses Among 
other uses, such materials are frequently used, for example, in the disposable or personal use garment product area 
garment meaning a product used on or in association with a body (human or animal). Specific such uses include 
disposable diapers, training pants, incontinence articles, sanitary napkins, bandages, surgical drapes and gowns med- 
ical nonwovens, face masks, sport wraps and the like. 

[0003] Generally, elastic films and materials can be formed from materials which exhibit elastic properties in sub- 
stantially all directions. However, for some applications it is desirable to have materials which are primarily elastic in 
only a single direction, i.e., materials that are anisotropically elastic. A large amount of work, and a large number of 
patent applications and patents have been directed toward providing such anisotropically elastic materials with a wide 
variety of solutions being provided. "* 

[0004] A number of approaches have been successful in providing anisotropic elastic films. One common approach 
has been to laminate an elastic web material to a second web material that is easily stretched in one direction but not 
in the transverse direction. To produce these "stretch-bonded laminates," an elastic film or nonwoven materials or a 
similar type of elastic web, is elongated in one direction. While elongated, the elastic web is either continuously-bonded 
or point-bonded to an inelastic web material. Afterwards, tension is released and the elastic web is allowed to recover 
from its elongation. The attached inelastic web material then puckers making the stretch-bonded laminate readily ex- 
tensible in the direction of the elastic web's elongation but not in the transverse direction. The laminate can then be 
restretched up to the point of previous elongation of the elastic web. This is not a universal solution, however because 
the described puckering can be undesirable for some applications. 

[0005J In order to eliminate puckering, inelastic nonwoven web materials have been prepared with a large number 
of substantially parallel slits. This slit nonwoven web material can be attached to an untensioned elastic web material 
When the laminate is stretched in a direction perpendicular to the direction of the slits the laminate stretches and 
recovers without the formation of puckers or gathers in the inelastic nonwoven web. 

[0006] Some approaches to preparing anisotropic materials do not involve bonding an elastic material to a non- 
elastic material. For example, anisotropic behavior can be obtained in an elastomeric nonwoven fibrous web of melt- 
blown elastomeric fibers by aligning the fibers with an airstream to produce a web with a higher peak load tension in 
the direction of fiber orientation. 

[0007] Even with the existence of the above-described solutions, as well as others, there still exists a continuing 
need for new constructions of such films. Preferably the films should be easy to manufacture, form readily into a roll 
can be subsequently easily unwound without substantial blocking, and can be handled and converted into a final form 
for use, e.g., on a limited-use garment. 

Summary of the Invention 

[0008] The present inventors have identified films that exhibit useful anisotropic properties. The anisotropic films can 
be useful in various applications where elastic film properties are desired, and are particularly useful in applications 
where anisotropic film properties are desired; e.g., where elasticity in one direction is desirable with relatively higher 
tensile strength desired in a perpendicular direction. Relatively higher tensile strength can be desirable for example 
when it is necessary for processing to roll a film onto a core to form a larger roll, where winding, unwinding and any 
further processing can preferably be accomplished with little or no stretching of the film. 

[0009] An aspect of the invention relates to anisotropic film having a continuous elastic phase comprising a polyolefin 
elastomer, and a discontinuous phase within the continuous phase. The film can be used by itself or in combination 
with other materials as a laminate material, e.g., for personal use garments. 

[001 0] As used herein, the term "anisotropic," refers to a film that exhibits elasticity and strength properties that are 
different when measured in one direction than in a second direction. The directions of measurement are conventionally 
referred to, e.g., as a "machine direction," "MD," or "inelastic direction," and a direction perpendicular to the machine 
direction, referred to as a "cross direction," "CD," or "elastic direction." Elasticity and strength properties can be meas- 
ured by a number of different physical properties of a film, including one or more of tensile strength, permanent set or 
set, and elastic force, etc. These properties are referred to herein as "film properties." 

[001 1] The term "elastic" as used within the present description will be given meaning as generally accepted in the 
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elastic materials art, not inconsistent with the following: in terms of permanent set, an elastic material can be defined 
to recover at least about 80 percent of its stretched length after extension of 100% strain (double its initial length). 

Detailed Disclosure 

5 

[0012] The present invention relates to substantially anisotropic film comprising a continuous phase and a discon- 
tinuous phase. 

[0013] The continuous phase (also referred to herein as the "elastomeric phase") comprises an elastomeric poly- 
olefin. This continuous elastomeric phase provides the inventive film with elastic properties, and the elastomeric poly- 

10 olefin can comprise any of a number of polyolefin materials that exhibit elastic behavior. The elastomeric polyolefin 
can have any degree of elasticity which, in combination with the discontinuous phase, provides a film having substan- 
tially anisotropic film properties as desired for a particular application. Preferably, in terms of permanent set, a film of 
the elastomeric polyolefin can recover at least about 80 percent of its stretched length after extension of 100% strain 
(double its initial length), more preferably about 50 percent, and even more preferably below about 30 percent, and 

15 even most preferably below about 25 or 20 percent. In a preferred embodiment of the invention the polyolefin elastomer 
has a fifty percent permanent set value of less than about 35 percent. 

[0014] The elasticity of the elastomeric polyolefin can exhibit a correspondence to the density of the elastomeric 
polyolefin (see below). Although ranges outside of the following might be useful in combination with a given discontin- 
uous phase, and for a specific application, it can be said that in general an elastomeric polyolefin (e.g., a polyethylene 

20 polymer or copolymer) having a density below about 0.92 grams per cubic centimeter (g/cc) can be useful, with a 
density below about 0.90 g/cc being preferred, and densities below 0.89 g/cc being particularly preferred. 
[0015] The elastomeric polyolefin can be any elastomeric polyolefin as described above, which can be used in com- 
bination with the discontinuous phase material described below to prepare a substantially anisotropic film. 
[0016] While wishing not to be bound by theory, the cause of the elastomeric character of elastomeric polyolefins 

25 has been attributed to the chemical structure of such polyalefin polymers, and to the low density crystalline structure 
that polymers of specific chemical composition assume within a polymeric film. Numerous documents describe this 
phenomena and examples of polymeric structures that are capable of achieving such low density crystalline structure. 
See for example Jacob Sims of Dow DuPont Elastomers article, "Injection Moulding Applications of ENGAGE resins," 
presented at New Plastics 96 Conference, October 30, 1996, Strasbourg, France. This article describes elastomeric 

30 polyolefins as having narrow molecular weight distribution and narrow composition distributions, together with control- 
led amounts of long chain branching, which can combine to create a crystalline structured polyolefin having desired 
density and elastomeric properties. See also the descriptions of polyolefin elastomers and their methods of production 
in United States Patent Nos. 5,472,775, and 5,272,236, European Patent Application EP 0 712 892 A1, and PCT 
International Patent Application Numbers WO 97/10300 and WO 95/33006. 

35 [0017] Elastomeric polyolefin materials can be prepared by methods known in the elastomeric materials art, and 
described in such references as those listed in the above paragraph. For example, elastomeric polyolefins can be 
prepared by reacting olefinic monomers orcomonomers to produce a "homogeneously branched" ethylene polymers, 
as described, e.g., at pages 9 through 14 of PCT International Publication Number WO 95/33006 (International Appli- 
cation Number PCT/US95/06903). Therein it is described that elastomeric ethylene/alpha-olefin copolymers can be 

40 prepared by conventional polymerization processes using Ziegler-type catalysts (e.g., zirconium and vanadium cata- 
lysts) as well as metallocene catalyst systems. 

[0018] It is further understood that elastomeric polyolefin polymers such as those described in United States Patent 
Number 5,472,775 can be a homopolymer or copolymer prepared from suitable unsaturated monomers orcomonomers 
including, for example, ethylenically unsaturated monomers which can be straight chain (alkylenes such as ethylene, 

<5 propylene, etc.) or cyclic (e.g., 2-norbornene), conjugated or non-conjugated dienes, polyenes, etc. Specific examples 
of suitable monomers and comonomers include C 2 -C 2 o alpha olefins such as ethylene, propylene, isobutylene, 
1-butene, 1-hexene, 4-methyl-1-pentene, 1-heptene, 1-octene, 1-nonene, 1-decene, etc. For polyethylene elastomeric 
copolymers the density of the copolymeric material, and therefore its elastomeric properties, can be related to the 
amount of comonomer reacted with the ethylene monomer in that an increase in comonomer (e.g., a non-ethylene 

50 alpha-oiefin) will generally decrease the density of the copolymeric material. 

[0019] Examples of "metallocene" catalysts that can be used in the preparation of elastomeric polyolefins include 
those described in United States Patent Number 5,272,236 and PCT International Patent Application Number PCT/ 
US96/14847 (International Publication Number WO 97/10300), those commercially available under the trade name 
INSITE™ catalysts from Dow DuPont, as well as other metallocene catalysts that are commercially available from 

55 other commercial sources. 

[0020] Elastomeric polyolefins are also commercially available, for example: from Exxon Chemicals under the trade 
name of DEX Plastomers, e.g., EXACT 3000 and 4000 series plastomers, SLP-9000 and SLX-9000 series plastomers, 
and 2M004, 2M005, 2M007 series plastomers; from Mitsui Chemical Company under the trade name TAFMER; from 
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Dow Chemical Company under the trade name AFFINITY elastomers; and from Dow DuPont Elastomers under the 
trade name ENGAGE®, e.g., ENGAGE 8000 series polyolefin elastomers. 

[0021] The discontinuous phase of the anisotropic film can comprise a polymeric material such as a polymer that is 
less elastic than the elastomeric polymer of the continuous phase, and that can exist within the continuous phase in 

5 a discontinuous phase oriented to cause anisotropic film properties. To provide anisotropic properties, the discontinuous 
phase can be present within the continuous phase in discontinuous domains that are oriented to produce different 
elastic and/or tensile properties in a first direction compared to such properties in a second direction (e.g., in a per- 
pendicular direction). For example, the discontinuous phase can exist as substantially long and narrow, discontinuous, 
fiber-like domains present within the continuous phase. Such domains of the discontinuous phase can also be referred 

10 to herein as "fibers." If fibers of the discontinuous phase are oriented randomly, the film should exhibit substantially 
similar properties when tested in any direction. If the fibers are oriented to some extent in a non-random configuration, 
e.g., comprise fibers that tend to exhibit an overall alignment in reference to their length-wise axis, or are preferably 
to some extent parallel with respect to their lengthwise axis, more preferably substantially parallel, then the relatively 
less elastic fiber phase increases tensile properties in the direction of their lengthwise orientation, while properties in 

15 the direction perpendicular to the direction of substantial orientation will be dominated by the properties of the contin- 
uous elastic phase, thus causing the film in that perpendicular direction to exhibit properties which are relatively more 
elastic. 

[0022] To provide an anisotropic film, the discontinuous phase, the fibers, are situated within the continuous phase 
and oriented to a degree at least sufficient to provide increased strength and reduced elasticity in the direction of 

20 orientation as compared to the direction perpendicular to such orientation. 

[0023] Preferred materials for the discontinuous phase can include materials that have similar melting properties as 
the continuous phase to facilitate processing by preferred methods such as extrusion, as described below, and that 
are not miscible with the continuous phase (also for ease of processing). Preferred materials for use as the discontin- 
uous phase include polystyrene, polyamide, polyesters such as polybutylene terephthalate (PBT), and mixtures thereof. 

25 Such materials are known in the chemical materials art, and are commercially available, for example, under the following 
trade names: Pocan 1300, 1600 from Bayer, PS 1 44c glasklar from BASF, PA12from EMS (Grilamid L20G), PP7060S 
from Fina, LDPE Finathene LB520-0. 

[0024] The film should contain a sufficient amount of the discontinuous phase to allow the discontinuous phase, 
when properly oriented, to cause the film to exhibit anisotropic behavior. The exact composition of the film and the 

30 amount of discontinuous phase relative to continuous phase can depend on numerous factors, including the desired 
strength and elasticity properties of the anisotropic elastic film, and the degree to which these properties vary aniso- 
tropically. It can be desired to consider the effect of film composition on more than one of the properties of strength 
and elasticity, and in more than one direction. That is, it might be important to find a balance of strength and elasticity 
in a combination of film directions (e.g., machine and cross directions). As an example, it may be important to consider 

35 that increasing the strength of a film in the machine direction can cause an increase of the elastic force and the per- 
manent set in the cross direction due to a filling effect caused by replacement of the elastomeric polymer with the 
inelastic material of the inelastic phase. 

[0025] When using the preferred extrusion techniques described below to prepare the anisotropic film, processing 
considerations may be the limiting factor defining the amount of discontinuous phase present in an anisotropic film. 

40 Specifically, when the materials of the continuous and discontinuous phases are extruded to form a film, the material 
of the discontinuous phase must generally comprise less than half of the film materials in order to be discontinuous. 
By extrusion methods, the use of about 45 percent of one phase can allow that material to constitute a fibrous discon- 
tinuous phase. And, although amounts outside of this range might also be desirable, preferred amounts of the discon- 
tinuous fiber phase within a given anisotropic film have been found to be in the range from about 1 to 40 parts by weight 

45 (pbw) discontinuous phase per 100 parts by weight the anisotropic film (defined for this purpose to be the weight of 
the discontinuous phase plus the weight of the continuous elastic phase), with the range from about 20 to 30 pbw 
discontinuous phase per 1 00 pbw film being preferred. 

[0026] The anisotropic film of the invention can also include other components known to be useful in the art of films 
and elastomeric materials. For instance, it may be desirable to add an antiblocking material to prevent the film from 

50 blocking to itself when in a rolled configuration. Examples of such an antiblocking material include calcium carbonate 
such as Omyalene G200, commercially available from OMYA GmbH, Koeln, Germany. Release agents such as fluor- 
opolymers, silicones, stearates, etc., can be added to or coated onto the anisotropic film, or a laminate thereof, e.g., 
in order to improve processing if the film or laminate. Additionally, any other additives can be included, such as standard 
additives including dyes, pigments, antioxidants, antistatic agents, bonding aids, heat stabilizers, photostabilizers, 

55 foaming agents, glass bubbles, and the like. The amounts of such materials that can be useful in a film will be easily 
determined by those skilled in the art of such films and elastomeric materials. 

[0027] The thickness of the anisotropic film can be a function of the desired elastic and tensile properties of the film, 
and of the application for which the film is designed. Thus, the film can be of generally any thickness that will provide 
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a useful anisotropic, elastic film. In general, and although ranges outside of the following can still be useful, most 
applications call for films of a thickness in the range from about 20 to 300 micrometers with the range from about 
25 to 100 n being preferred. 

[0028] Film properties and the degree to which they are anisotropic can be to some extent chosen to fit the specific 

5 needs for a desired elastic film product. Preferably, in the cross direction of the film, the film is sufficiently elastic that 
the 50% permanent set value is less than about 20%, more preferably less than about 10%, and the 100% permanent 
set value is preferably less than about 60%, more preferably less than about 30%. In the machine direction the F10 
force is preferably at least about 6 newtons, and is more preferably at least about 10 newtons per 100 microns. Pref- 
erably in the machine direction of the film, the film has a yield point of at least 5 Newton. Furthermore, the film in a 

10 machine direction has a yield point in the range from about 5 to 15 percent elongation. An anisotropic film of the 
invention having a discontinuous fibrous phase dispersed within a continuous phase will be referred to as "substantially 
anisotropic" if the film exhibits anisotropic properties that are enhanced versus a similarly-prepared homogeneous film 
comprised only of the continuous phase. The ratio of F10 in the machine direction versus F10 in the cross direction is 
preferably at least about 1 .5, more preferably at least about 2, and even more preferably at least about 3. 

15 [0029] The anisotropic film can be prepared from the materials of the continuous and discontinuous phases by any 
method that will provide a film having the discontinuous fibrous phase present within the continuous elastic phase in 
discontinuous domains properly shaped and oriented to provide a film having anisotropic properties. Generally, such 
a film can be produced by appropriately melting and casting the different components of the film to achieve such a 
result. Preferred methods of preparing the anisotropic film include extrusion methods, coextrusion methods, and blown 

20 film extrusion methods, all of which are well known in the art of producing films. In extrusion methods, the materials of 
the continuous and discontinuous film can be mixed together and melted by feeding them into one or more rotating 
screw extruders. The extruders then feed into a die or feedblock through which a die tip forms the extruded elastic film 
comprising a desired continuous elastic phase, with a desired discontinuous phase situated within the continuous 
phase as substantially parallel oriented fibers. As is well known, the extruded film can be cast upon a roller and the 

25 temperature reduced. Coextrusion methods and coextrusion/lamination methods, each of which are also well known, 4 
can be used to provide an anisotropic film laminate of the anisotropic film and one or more additional film layers lam- 
inated thereto. Also optionally, further processing such as additional stretching of the anisotropic film can be used if 
desired to further orient the film. 

[0030] The anisotropic film material can be incorporated into multilayer products wherein the anisotropic film com- 

30 prises an elastic layer in a multilayer film construction, such as can be understood from the disclosures ofU.S. Patent 

Nos. 5,501 ,675, 5,462,708, 5,354,597, or 5,344,691 . These references teach various forms of multilayer coextruded j 
elastic laminates with at least one elastic core layer and one or two relatively inelastic skin layers. The skin layers can 
be stretched beyond an elastic limit of these layers (i.e., permanently deformed) and the coextruded laminate subse- 
quently recovered in the direction opposite the stretching direction by the relatively higher elastic recovery of the elastic 

35 core layer. The result is the formation of a material which is selectively elastic in only those regions which are stretched 
and recovered. The skin layers recover little or at least less than the elastic core and can be designed to form a 
microtexture or microstructure. Microtexture or microstructure means that the skin layer contains irregularities or folds 
(e.g., peaks and valleys) which are large enough to be perceived by the unaided human eye as causing increased 
opacity over the opacity of a laminate before stretching and recovery. The irregularities are small enough to be perceived 

40 as smooth or soft on human skin and magnification is required to see the details of the microtexturing. 

[0031] The skin layers are generally formed of any semicrystalline or amorphous polymer which is less elastomeric 
than the elastic core layer and which will undergo relatively more permanent deformation than the core layer at the 
percentage that the elastic laminate is stretched. Elastomeric materials such as olefinic elastomers, e.g., ethylene- 
propylene elastomers, ethylene propylene diene polymer elastomers, metallocene polyolefin elastomers, or ethylene 

45 vinyl acetate elastomers, alone, in combination, or in combination with inelastic materials, can be used as long as the 
skin layers provided are substantially less elastomeric than the elastic core layer. Preferably, these skin layers are 
polyolefinic formed predominately of polymers such as polyethylene, polypropylene, polybutylene, polyethylene-poly- 
propylene copolymer. However, these skin layers may also be wholly or partly polyamide, such as nylon, polyester, 
such as polyethylene terephthalate, or the like, and suitable blends thereof Generally, the skin layer material following 

so stretching and elastic recovery is in contact with the elastic core layer material in at least one of three suitable modes: 
first, continuous contact between the elastic core layer and the microtextured skin layer; second, continuous contact 
between the layers with cohesive failure of the core layer material under the microtextured skin folds; and third, adhesive 
failure of the skin layer to the core layer under the microtextured folds with intermittent skin layer to core layer contact 
at the microtexture fold valleys. Generally, in the context of the present invention, all three forms of skin-to-core contact 

55 are acceptable. However, preferably the skin and core layers are in substantially continuous contact so as to minimize 
the possibility of delamination of the skin layer(s) from the elastic core layer. 

[0032] Generally, the core layer to skin layer thickness ratio will be at least 3, preferably at least 5 but less than 100, 
and most preferably from 5 to 75. 
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[0033] The addition of the skin layer materials, as described in the above references, generally tends to further 
reinforce the anisotropic elastic film material layer in the machine direction. Also, following stretching and recovery in 
he cross direction (CD), the multi-layer film material exhibits substantially identical CD elastic properties to the elastic 
Mm core layer itself As such, the CD stretched and recovered version of this multi-layer film exhibits enhanced aniso- 

dEons '° r ' V6r ' Pri ° r ,0 StretChin9 reC ° Very thS ,ilm 96nera,ly iS inelastic in both MD and CD 

2^2 o f "f 6laS !! C beh3Vi0r ,h6Se coextruded lamina *es using the invention anisotropic film layerts) 
can be accentuated as described in U.S. Patent No. 5,462,708 by subjecting a uniaxially stretched laminate to a de- 
activating heat treatment, while in the stretched condition. The heat treatment is such that the elastic recovery force 
of the elast.c material .s allowed to dissipate without substantially affecting the orientation of the inelastic skin materials 
The heat treated laminate material is then stretched in a second cross direction and allowed to recover as described 
above. The resulting material is exceedingly strong in the original stretch direction and elastic in the cross direction 

Si" 6 , ?" On t ntatl0n ° an alS ° be USSd With 0ther em "odiments, with or without heat treatment, to provide 
additional anisotropic behavior to the invention anisotropic film material. This machine direction orientation can be up 
to the natural draw ratio of the fiber forming polyolefins of the inelasfomeric polymer material portion. Generally this 

original MmTngth ^ * ^ ^ ^ ° ri9inal ,e " 9th ° f the fi ' m ' a ' th0Ugh preferably fr0m 2 ,0 5 ,imes the 

mS, I" an h additi K ?' am , b0diment ^ extremely thin skin layer can be employed such that the multilayer elastomeric 
matenal exh b ts substantially complete elastic properties when initially stretched in the CD direction/rather than re- 

fiim ..N J k , 3 f ! C0Very - The USe ° f SUCh 3 ,hi " skin la y er ^nerally decreases the potential for the anisotropic 
Mm to block when formed into a roll. However, these skin layers are generally not required for that purpose If skin 
layers are used the elastic film layer can contain additional materials in the elastomer portion that might otherwise 
increase the Mm layer's tackiness and as such its tendency to block. Such additives would include diblock copolymers 

Tfr^t7 ?'T f t0merS SUCh 38 P 0, y is °P refies - ^kifiers, oils, liquid or low molecular weight resins, and the 
like. These tack-mod.fymg materials can assist in the skin layer to core layer adhesion or could be used to modify 
elastomenc properties, extrusion properties, or be used as extenders 

[0036] The invention anisotropic elastic film can also be used extensively in laminates with other film layers or non- 

ZZZnH "TO? ° r ° ther WSbS SUCH 38 iS kn ° Wn the ad - F0r 6xamp,e ' tne anisotr °P ic elastic ,ilf n can be directly 
extrusion bonded to a nonwoven material which is extensible in at least the cross direction or alternatively either ad- 

TJZ l?I y C0nt ^ U0usly bonded or P° int bonded to such a web material. Examples of such cross directionally 

^SS^TI^I^T^ inC ' Ude neCkaWe SPUnb ° nd ' me,tbl0Wn 0r bonded carded webs di ^'°sed in 
SL P at8nt N t a f' 514 ; 470 - These neckable nonwoven webs can be stretched in the machine direction, for example 
to 1 50 percent elongat.on, such that the nonwoven web substantially and reversibly necks in the cross direction and 
can then be joined to the elastic film layer while so necked. The resulting laminate is generally tensilized in the machine 
direction while generally elastically extensible in the cross direction. Alternatively, a nonwoven web or film couW be 
corrugated ,n the cross direction by use of corrugating rolls and subsequently joined to the invention anisotropic elastic 

!H2 ST 0 ^ ma,eria ' S SUCh 38 S ° me Spunlace n °nwovens or spunbond nonwovens fornied with 

cnmped or cnmpable fibers exhibit a natural tendency to elongate in the cross direction 

St J th f h a H iS °! r0PiC fH T mat6rial iS direCt ' y eXtrUSi0n COa,ed onto a nonwoven ma,eria| . ^ nonwoven is generally 
contacted with the Mm less than about 2 seconds after the film has been extruded from the die tip so as to contact the 
nonwoven while it is still substantially in a heat softened state 

SiveLTn'Zn^'TTL 0 6,aStiC fi ' m ' Wh6,hera Sin9 ' e ' ayerfilm ' 3 ora laminate, can be used 

extensively ,n disposable or limited use garments and the like requiring an elastic that exhibits generally cross directional 
e asticty For example, the material can be used extensively as an elastic in a disposable diaper such as waist band 

?n olrt^l JT,^ ° r e ' aS ! iC ear portions or in dis P° sable « rai ning pants requiring specific zones of elasticity 
in orde to create a tight-f.tting, conformable garment. When used, the invention anisotropic elastic film material would 
genera ly be unwound from a roll and cu, into suitable sizes and shapes for use in e.asticating the disposal TganTn 

f 10 b6h f Vi0r ° f ,he aniSOtr ° piC ,ilm in ,he machine direction enab| e* "he film to be mo?e easily 
Sl l '."to specific forms on conventional film handling machinery without undesirable elongation of the 
elastic (e.g causing loss of f.lm tension on the manufacturing line) in the machine direction. The invention material 
when cut into appropriate shapes, can be applied in a conventional manner as is known in the art. 

Test Methods 

Measurement of F10 and F10 Ratio 

h 51 ^ 8 ° f . e ' a ^f iC ,i,m measurin 9 2 54 cm b V 1 5 cm by approximately 50-1 00 urn thick were cut along both 
the machine direct.on (MD) and cross direction (CD) of an extruded film sheet. The force required to stretch the samples 
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10 percent (the F1 0 force) was measured using a standard tensile test configuration as described in ASTM D 882-95a. 
The value received was normalized by dividing it by the sample thickness and multiplying that result by 100. 
[0040] The F10 ratio is the dimensionless number calculated by dividing the F10 force required for stretching the 
elastomeric film 10 percent of its original length in the machine direction divided by the F10 force in the cross direction. 

5 

2. Permanent Set 

[0041] Samples of elastomeric film were cut into strips having a width of 2.54 cm, a length of 15 cm, and thickness 
of approximately 50-100 urn. 

10 [0042] The film samples were stretched to a defined percent (50 percent or 1 00 percent) of their original length and 
then allowed to recover. The tendency to recover completely or remain partially extended after stretching was deter- 
mined quantitatively by measuring permanent set in percent. The test was performed using a tensile tester and test 
sample arrangement as described in ASTM D 882-95a, Tensile Properties of Thin Plastic Sheeting. Elastomeric film 
samples were extended to 50 percent and 100 percent of their original lengths and were then allowed to relax; the 

15 . length of each sample was immediately measured to determine the permanent set tests, with the results then being 
averaged. 

[0043] The difference in length before and after extension was divided by the original length and expressed as percent 
as the permanent set. 

20 Materials 

Continuous phase polymers 
[0044] 

Polyethylene, density .0.863, available as ENGAGE 8180 from Dow DuPont Elastomers SA, Geneva Switzer- 
land. 

Polyethylene, density 0.868, available as ENGAGE 8150. 
Polyethylene, density 0.870, available as ENGAGE 8100. 
Polyethylene, density 0.88., available as ENGAGE 8003. 
Polyethylene, density 0.908, available as ENGAGE 8480. 

Polyethylene, available as Finathene LB520-0 with a density of 0.922 from Fina Chemicals, Brussels, Belgium. 
Fiber-forming incompatible phase materials 

35 

[0045] 

F21 Polystyrene, available as Polystyrol 144 CKG-2 from BASF - Ludwigshafen. 
F22 Polyamide PA12, available as GrilamidL20 natur from EMS Chemie AG Domat, Switzerland. 
40 F23 Polybutylene terphthalate, available as POCAN B-1300 from Bayer, Leverkusen, Germany. 
F24 Polybutylene terphthalate, available as POCAN B-1501 from Bayer, Leverkusen, Germany. 

Non Fiber forming, compatible materials 

45 [0046] 

C25 Polypropylene, available as Finapro PPH 7060S from Fina Chemicals, Brussels, Belgium. 
Additives/Other 

50 

[0047] 

A51 CaC0 3 masterbatch available as Omyalene G200 from OMYA GmbH, Koeln, Germany. 
55 Exampie 1 

[0048] An elastomeric film was prepared by extrusion using a single-screw extruder having a screw diameter of 
45mm and a length/diameter ratio of 30 : 1, commercially available from Plastikmaschinenbau, Kehlberg, Germany. 
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The barrel was heated in 5 zones to temperatures of .210, 220, 230, 235 and 240 °C, respectively, the temperature in 
the die had a temperature of 220°C. 

[0049] Polyethylene pellets having a density of 0.863 g/cnrv* (70 parts, available as ENGAGE 81 80 from Dow DuPont 
Elastomers, denoted as B1), polystyrene pellets (25 parts, available as Polystyrol 144 CKG-2 from BASF, denoted 
F21), and CaC0 3 masterbatch available as Omylane G200 from OMYA were fed by gravity into the extruder. The 
extruder exit was fitted with a 400mm wide slot die with a gap of 200u,. 

[0050] The film was formed by casting onto a matte finish stainless steel roll, which was cooled to approximately 
20°C with chilled water. The final film was wound into a roll at a speed of about 8 m/min and stored in roll form at 
approximately 22°C and had a thickness of about 100 urn. 

Comparative Example 1 

[0051] Example 1 was repeated with the exception that the polyethylene of Example 1 having a density of 0.868 (70 
parts ENGAGE 8150 from Dow DuPont, denoted as B1) was mixed with polypropylene ( 25 parts Finapro PPH 7060S. 
from Fina Chemicals, Brussels, Belgium.), and the CaC0 3 masterbatch ( 5 parts Omyalene G 200 from OMYA ; Co- 
logne, Germany) Chemical composition and properties of the film are summarized in Table 1 . 

Comparative Example 2 

[0052] An extruded film was prepared by the method described in Example 1 using a conventional polyethylene 
having a density of 0.922 (80 parts Finathene LB 520-0 from Fina Chemicals, Brussels, Belgium) mixed with Polystyrene 
(20 parts Polystyrol 144 CKG-2 from BASF, Ludwigshafen, Germany). 
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Examples 2-8 

[0053] Example 1 was repeated with the exception that the ratio of polyethylene to polystyrene was varied. Results 
show that at high levels of polystyrene the films lose the desirable elastic behavior in the cross web direction as reflected 
in increased values of CD permanent set. 

[0054] Chemical composition and properties of the films are summarized in Table 2. 
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Examples 9-17 

[0055] Examples 9-17 were prepared by the process described in Example 1 using polyethylene having a range of 
densities (higher than in Example 1 ) in combination with polystyrene. Polyethylenes with different densities were mixed 
to achieve different densities. 

[0056] The chemical composition of Examples 9-17 is summarized in Table 3. The physical properties are summa- 
rized in Table 4. 



rS O 



o 

cm 



CM 



CM 



CM 



O 

CM | CM 



O 
CM 



CM 



CM 




CM 

U4 



CM 



CM 



CM 



CM 



CM I CM 



CM 



CM 



o 
c 



0> 



CO 
VO 
00 



VO 
VO 
00 



00 
00 



Oh 
00 



00 



oo 



oo 
oo 



co 

ON 
00 



00 

o 
On 



CO 

ti 



00 

NO 
00 



oo 



oo 

00 



0> to 



CM 

CO 



co 



oo 

o 

ON 



o 

vn 
CD 



CO 



V3 

Ou >> 

ttf §: S 



ro 

NO 
00 



CO 
VO 
00 



00 



5 



ON 



00 

vo 

00 



o 

00 



00 
VO 
00 



00 



o 

00 



o 
oo 



o 



vo 
oo 

00 



o 

00 



CM 



CM 

CQ 



ro 



ro 
CO 



vn 
oo 
oo 



CQ 



i 



oo 

vn 
CQ 



CM 



CO 



vn 



vo 



12 



EP 1 068 259 B1 



10 



15 



20 



25 



30 



35 



40 



45 



oi 
c c 




















c o> 




















O v o 




















"O . 




















Yie 

urn 
ME 


CN 

• 


• 


• 


* 


• 


On 

NO 


• 


* 


« 


c 




















point 












i 












NO 


• 




CN 


l 


00 








CN 
CN 


CN 


<N 


CN 


cn 

CN 


<N 


00 

CN 


m 


• 


F10 
ratio, 


7.07 


6.25 


5.16 


5.86 


5.43 


4.17 


3.33 


2.95 

... 


2.47 


o Q 


2.93 


3.51 


00 

cW 


0 

• 


3.93 


5.93 


7.95 


10.27 


12.93 


g 

*o 9 


20.88 


21.94 


19.66 


23.45 


21.35 


24.73 


26.46 


30.26 


31.53 


Q „ 




















d ^ 

F ° 




















5 2 


00 


CN 


m 

CN 


m 

CM 


CN 


00 




0 

in 


00 

NO 


CD 




















Perm: set 
(50%), % 




















NO 




00 


OO 


00 


CN 




NO 


00 












































ON 


0 




CN 








NO 





o 
o 



N 



o 
c 



50 



Example 1 8 

[0057] A film was prepared by the method described in Example 1 by mixing polyethylene having a density of 0.870 
55 (80 parts, available as ENGAGE 8100 from Dow DuPont Elastomers SA CH-Geneva, denoted asB3) with a polyamide 
PA12 (20 parts, available as Grilamid L20 natur from EMS Chemie AG CH- Domat, denoted as F22). 
[0058] Chemical composition of the film of Example 1 8 and its physical properties are summarized in Tables 5 and 
6, respectively. 
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Example 19 

[0059] A film was prepared by the method of Example 1 by mixing polyethylene having a density of 0.863 (80 parts, 
available as ENGAGE 8180 from Dow DuPont Elastomers SA CH, Geneva, denoted asB1) with polybutylene tereph- 
thalate (15 parts available as POCAN B 1300 (TM) from Bayer, Leverkusen, Germany, denoted as F23) and CaC0 3 
masterbatch (5 parts Omyalene G 200 from OMYA, Cologne, Germany denoted as A51). 

[0060] Chemical composition of the film of Example 1 9 and its physical properties are summarized in Tables 5 and 
6, respectively. 

Example 20 

[0061] A film was prepared by the method of Example 1 by mixing polyethylene having a density of 0.863 (80 parts 
available as ENGAGE 8180 from Dow DuPont Elastomers SA CH, Geneva, denoted asB1) with polybutylene terph- 
thalate (1 5 parts available as POCAN B 1 501 (TM) from Bayer, Leverkusen, Germany, denoted as F24) and the CaC0 3 
masterbatch (5 parts Omyalene G 200 from OMYA, Cologne, Germany denoted as A51 ). 

[0062] Chemical composition of the film of Example 20 and its physical properties are summarized in Tables 5 and 
6, respectively. 
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Example 21 

55 

[0063] Polyethylene pellets having a density of 0.868 g/cn 3 (70 parts, available as ENGAGE 81 50 from Dow DuPont 
Elastomers, denoted as B2) and polystyrene pellets (25 parts, available as Polystyrol 144 CKG-2 from BASF, denoted 
as F21) and the CaC0 3 masterbatch available as Omylane G200 from OMYA were fed by gravity into the extruder. 
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[0064] Example 21 was repeated with the exception that the extruded film was oriented in the length direction by the 
following process. The film was first preheated on a rolls with 65° and then the softened film was stretched between 
two nips, where the second nip was running at a higher speed than the first nip. The film was stretched from 1 1 5 micron 
to 86 microns and then allowed to cool. The film was then wound up upon itself and stored at approx. 22°C: 
[0065] The properties of the oriented film were measured and compared to the unoriented film of the same material. 
The results show that orientation increased the strength of the film in the machine direction (MD). This is expressed 
by the force at yield normalized to 1 0Ou. 
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Claims 

1 . An anisotropic film comprising: 

a continuous elastic phase comprising a polyolefin elastomer wherein the polyolefin elastomer has a density 
below about 0.92g/cm 3 ; and 

a discontinuous phase oriented within the continuous phase such that the film exhibits anisotropic elastic 
properties. 

2. The film of claim 1 , wherein the polyolefin elastomer comprises polyethylene. 

3. The film of claim 2, wherein the polyolefin elastomer comprises a polymer derived from monomeric units consisting 
of polyethylene and one or more comonomer. 

4. The film of claim 3, wherein the comonomer comprises a C 2 -C 20 alpha olefin. 

5. The film of claim 4, wherein the alpha olefin is chosen from the group consisting of propylene, isobutylene, 1 -butene, 
1-hexene, 4-methyl-1-pentene, 1-heptene, 1-octene, 1-nonene, 1-decene, 2-norbornene, and mixtures thereof. 

6. The film of claim 1 , wherein the polyolefin elastomer has a fifty percent permanent set value of less than about 35 
percent. 

7. The film of claim 6, wherein the polyolefin elastomer has a permanent set of less than about 25 percent. 

8. The film of claim 7, wherein the polyolefin elastomer has a density below about 0.90 g/cm 3 . 

9. The film of claim 1 , wherein the discontinuous phase comprises fibrous regimes within the continuous phase. 

10. The film of claim 1, wherein the fibrous regimes are oriented in a substantially parallel direction. 

11. The film of claim 10, wherein the discontinuous fibers are comprised of materials chosen from the group consisting 
of a polystyrene, a polyamide, a polyester, and mixtures thereof. 

12. The film of claim 1 , wherein the film comprises from about 1 to 40 parts by weight discontinuous phase based on 
100 parts by weight Film. 

13. The film of claim 12, wherein the film comprises from about 20 to 30 parts by weight discontinuous phase based 
on 100 parts by weight film. 

1 4. The film of claim 1 , wherein the film in a cross direction has a 50 percent permanent set value of less than 20 percent. 

15. The film of claim 1 , wherein the film in a machine direction has a yield point of at least 5 N. 

16. The film of claim 1 , wherein the film in a machine direction has a yield point in the range from about 5 to 15 percent 
elongation. 

17. The film of claim 1 , wherein the film in a machine direction has an F10 force of at least about 6 N. 

18. The film of claim 1, wherein the film has an F10 ratio of at least about 1.5. 

19. An anisotropic elastic film laminate comprising: 

an anisotropic layer comprising:an anisotropic film according to claim 1 ; and 
a laminate layer laminated to the anisotropic layer. 

20. A personal use garment comprising an anisotropic film, according to claim 1 . 
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Patentanspruche 

I. Anisotrope Folie, umfassend: 

5 eine kontinuierliche elastische Phase, die ein Polyolefin-Elastomer umfasst, wobei das Polyolefin-Elastomer 

eine Dichte unter etwa 0,92 g/cm 3 aufweist, sowie 

eine innerhalb der kontinuierlichen Phase orientierte diskontinuierliche Phase, so daG die Folie anisotrope 
elastische Eigenschaften besitzt. 

10 2. Folie nach Anspruch 1 , wobei das Polyolefin-Elastomer Polyethylen umfasst. 

3. Folie nach Anspruch 2, wobei das Polyolefin-Elastomer ein Polymer umfasst, das von aus Polyethylen und einem 
Oder mehreren Comonomeren bestehenden monomeren Einheiten abgeleitet ist. 

15 4. Folie nach Anspruch 3, wobei das Comonomer ein C 2 -C 2 o-alpha-Olefin umfasst. 

5, Folie nach Anspruch 4, wobei das alpha-Olefin aus Propylen, Isobutylen, 1-Buten, 1-Hexen, 4-Methyl-1-penten, 
1-Hepten, 1-Octen, 1-Nonen; 1-Decen, 2-Norbornen und Mischungen davon gewahlt ist. 

20 6. Folie nach Anspruch 1, wobei das Polyolefin-Elastomer einen 50%-Verformungsrestwert unter etwa 35 Prozent 
aufweist. 

7. Folie nach Anspruch 6, wobei das Polyolefin-Elastomer einen Verformungsrest unter etwa 25 Prozent aufweist. 

25 8. Folie nach Anspruch 7, wobei das Polyolefin-Elastomer eine Dichte unter etwa 0,90 g/cm 3 aufweist. 

9. Folie nach Anspruch 1 , wobei die diskontinuierliche Phase fasrige Zustande innerhalb der kontinuierlichen Phase 
umfasst. 

30 10. Folie nach Anspruch 1 , wobei die fasrigen Zustande weitgehend parallel orientiert sind. 

II. Folie nach Anspruch 10, wobei die diskontinuierlichen Fasern aus Materialien bestehen, die aus einem Polystyrol, 
einem Polyamid, einem Polyester und Mischungen davon gewahlt sind. 

35 12. Folie nach Anspruch 1 , wobei die Folie etwa 1 bis 40 Gewichtsteile an diskontinuierlicher Phase, bezogen auf 1 00 
Gewichtsteile Folie, enthalt. 

13. Folie nach Anspruch 12, wobei die Folie etwa 20 bis 30 Gewichtsteile an diskontinuierlicher Phase, bezogen auf 
100 Gewichtsteile Folie, enthalt. 

40 

14. Folie nach Anspruch 1 , wobei die Folie in Querrichtung einen 50%-Verformungsrestwert unter 20 Prozent aufweist. 

15. Folie nach Anspruch 1 , wobei die Folie in Maschinenrichtung eine FlieBgrenze von mindestens 5 N aufweist. 

45 16. Folie nach Anspruch 1 , wobei die Folie in Maschinenrichtung einen FliefBpunkt im Dehnungsbereich von etwa 5 
bis 1 5 Prozent aufweist. 

17. Folie nach Anspruch 1 , wobei die Folie in Maschinenrichtung eine F10-Kraft von mindestens etwa 6 N aufweist. 
50 18. Folie nach Anspruch 1 , wobei die Folie ein F1 0-Verhaltnis von mindestens etwa 1 ,5 aufweist. 

19. Anisotropes elastisches Folienlaminat, das 

eine anisotrope, eine anisotrope Folie nach Anspruch 1 umfassende Schicht sowie 
eine auf die anisotrope Schicht auflaminierte Laminatschicht 
55 umfasst. 

20. Kleidungsstuck fur den personlichen Gebrauch, das eine anisotrope Folie nach Anspruch 1 umfasst. 
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Revendications 

1. Film anisotrope comprenant : 

una phase elastique continue comprenant un elastomere de polyolefine dans laquelle I'elastomere de polyo- 
lefine a une masse volumique inferieure a environ 0,92 g/cm 3 ; et 

une phase discontinue orientee dans la phase continue de telle sorte que le film presente des proprietes 
elastiques anisotropes. 

2. Film selon la revendication 1 , dans lequel I'elastomere de polyolefine comprend du polyethylene. 

3. Film selon la revendication 2, dans lequel I'elastomere de polyolefine comprend un polymere derive de motifs 
monomeres constitues de polyethylene et d'un ou plusieurs como.nomeres. 

4. Film selon la revendication 3, dans lequel le comonomere comprend une alpha-olefine en C^-CgQ. 

5. Film selon la revendication 4, dans lequel I'alpha-olefine est choisie dans le groupe constitue par le propylene 
.sobutylene, le 1 -butane, le 1-hexene, Ie4-methyl-1-pentene, le 1-heptene, le 1 -octane, le 1-nonene, le 1-decene' 

le 2-norbornene, et leurs melanges. 

6. Film selon la revendication 1 , dans lequel I'elastomere de polyolefine possede une deformation remanente a cin- 
quante pour cent inferieure k environ 35 pour cent. 

7. Film selon la revendication 6, dans lequel I'elastomere de polyolefine possede une deformation remanente infe- 
rieure a environ 25 pour cent. 

8. Film selon la revendication 7, dans lequel I'elastomere de polyolefine possede une masse volumique inferieure a 
environ 0,90 g/cm 3 . 

9. Film selon la revendication 1 , dans lequel la phase discontinue comprend des regimes fibreux au sein de la phase 
continue. K 

10. Film selon la revendication 1, dans lequel les regimes fibreux sont orientes dans une direction essentiellement 
parallele. 

11. Film selon la revendication 10, dans lequel les fibres discontinues sont composees de materiaux choisis dans le 
groupe constitue par un polystyrene, un polyamide, un polyester, et leurs melanges. 

12. Film selon la revendication 1 , dans lequel le film comprend d'environ 1 a 40 parties en poids de phase discontinue 
pour 100 parties en poids de film. 

1 3. Film selon la revendication 12, dans lequel le film comprend d'environ 20 a 30 parties en poids de phase discontinue 
pour 100 parties en poids de film. 

14. Film selon la revendication 1 , dans lequel le film, dans le sens travers, possede une deformation remanente a 50 
pour cent inferieure a 20 pour cent. 



15. Film selon la revendication 1 , dans lequel le film, dans le sens machine, possede une limite d'elasticite d' 
5 N. 



au moins 



16. Film selon la revendication 1, dans lequel le film, dans le sens machine, possede une limite d'elasticite dans 
I intervalle d'environ 5 a 15 pour cent d'allongement. 

17. Film selon la revendication 1 , dans lequel le film, dans le sens machine, possede une force F10 d'au moins environ 
6 N. 

18. Film selon la revendication 1, dans lequel le film possede un rapport F10 d'au moins environ 1,5. 
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19. Stratifi6 de film 6lastique anisotrope comprenant: 

une couche anisotrope comprenant un film anisotrope selon la revendication 1 
et 

une couche feuilletee, stratifi6e sur la couche anisotrope. 

20. vetement k usage personnel comprenant un film anisotrope selon la revendication 1 . 
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